Self-Determination Theory (SDT) provides a model for understanding motivation deficits in schizophrenia, and recent research has focused on problems with intrinsic motivation. However, SDT emphasizes that motivated behavior results from three different factors: intrinsic motivators (facilitated by needs for autonomy, competency, and relatedness), extrinsic motivators (towards reward or away from punishment), or when intrinsic and extrinsic motivators are absent or thwarted a disconnect-disengagement occurs resulting in behavior driven by boredom or 'passing time'. Using a novel approach to Ecological Momentary Assessment, we assessed the degree to which people with schizophrenia were motivated by these factors relative to healthy control participants. Forty-seven people with and 41 people without schizophrenia were provided with cell phones and were called four times a day for one week. On each call participants were asked about their goals, and about the most important reason motivating each goal. All responses were coded by independent raters (blind to group and hypotheses) on all SDT motivating factors, and ratings were correlated to patient functioning and symptoms. We found that, relative to healthy participants, people with schizophrenia reported goals that were: 1) less motivated by filling autonomy and competency needs, but equivalently motivated by relatedness; 2) less extrinsically rewarding, but equivalently motivated by punishment; 3) more disconnected-disengaged. Higher disconnected-disengaged goals were significantly associated with higher negative symptoms and lower functioning. These findings indicate several important leverage points for behavioral treatments and suggest the need for vigorous psychosocial intervention focusing on autonomy, competence, and reward early in the course of illness.
Introduction
Early definitions of schizophrenia highlighted motivation deficits as a crucial feature of the disorder (Bleuler, 1911; Kraepelin, 1919) , and recently there has been an increase in focus on understanding these deficits (e.g., Barch, 2008) . Several studies have since highlighted the importance of motivation in the disorder, finding that lower motivation is associated with poorer neurocognition, functioning, and outcome (Nakagami et al., 2008; Foussias et al., 2009; Gard et al., 2009) . Perhaps the most prominent macrotheory on what drives human goal pursuit is Self-Determination Theory (SDT; Deci and Ryan, 2000; Ryan and Deci, 2000) , which provides an important explanatory framework for understanding why individuals pursue specific goals and behaviors. Broadly, SDT emphasizes that individuals set goals and engage in behaviors in order to meet intrinsic psychological needs (intrinsic motivation), in order to move towards external reward or away from punishment (extrinsic motivation), or, when intrinsic and extrinsic factors are thwarted, individuals can develop a disconnection-disengagement with their motivated behavior and its relationship with the environment .
Intrinsic Motivation
Thus far, research in schizophrenia using SDT has focused on deficits in intrinsic motivation (e.g., Barch et al., 2008; Choi et al., 2010) (but see Silverstein, 2010) . For example, in a recent Ecological Momentary Assessment (EMA) study with people with schizophrenia, intrinsic motivation was positively related to momentary experiences of positive emotion and negatively related to negative emotion (McCormick et al., 2012) . Elsewhere, observer ratings of lower intrinsic motivation have been significantly associated with poorer outcome, neurocognition, and occupational functioning (Nakagami et al., 2008; Gard et al., 2009; Saperstein et al., 2011) . Importantly, SDT emphasizes that intrinsic motivation is a broad construct facilitated by three 'psychological Schizophrenia Research xxx (2014) xxx-xxx needs' -autonomy (motivated behavior towards agency and selfexpression), competence (motivated behavior towards knowledge, skill or learning), and relatedness (interpersonal connection) . To our knowledge, there has not been a systematic assessment of these specific facilitators of intrinsic motivation in schizophrenia.
Extrinsic Motivation
SDT defines extrinsic motivation as behavior being motivated by external forces -specifically through praise, or other rewards (including monetary), or through avoidance of punishment or criticism . People with schizophrenia are clearly responsive to rewards in treatment settings (Dickerson et al., 2005) , and to monetary incentives in laboratory settings (Summerfelt et al., 1991; Gold et al., 2012) . However, patients may have difficulty representing the value of reward when the rewarding stimulus is not present (Heerey and Gold, 2007; Gold et al., 2008) . We have previously shown that people with schizophrenia have difficulty anticipating pleasurable experiences especially when those experiences are goal-directed or effortful (Gard et al., 2007, in revision) . Whether this difficulty in representing or anticipating reward translates into deficits in extrinsic motivation is unclear. As for avoidance of punishment or criticism in schizophrenia, the research in this area is limited. Most research on 'punishment' has been completed in the context of monetary reward loss (e.g., Waltz et al., 2013) , which is distinct from the avoidance of criticism/punishment as described in SDT . Some work has been completed on the self-report of the sensitivity of the Behavioral Inhibition System (BIS; involving the avoidance of threat and punishment) in schizophrenia, with one study showing heightened BIS sensitivity in people with schizophrenia (Scholten et al., 2006) , and another showing a positive relationship between self-reported BIS sensitivity and negative symptom reports in a large healthy population (Engel et al., 2013 ).
Disconnected-disengaged
Finally, when psychological intrinsic needs are hindered, or when extrinsic rewards or punishments are not clear or available, one can experience a disconnected-disengagement with the environment . In this state, (sometimes referred to as an 'impersonal-amotivated' orientation) the individual feels that his or her behavior is not connected to an outcome and that he or she lacks agency, choice, or direction. When an individual experiences a great deal of disconnected-disengagement, they often report that their behavior is driven by boredom or a desire to 'pass the time' . Disconnected-disengagement appears to most closely map on to the negative symptom 'avolition', of the DSM (American Psychiatric Association, 2013) . Given this, we would predict that people with schizophrenia would report more goals that lack agency, direction, or that are driven by boredom.
Present Study
To our knowledge, no previous study has assessed the specific reasons underlying motivated behavior in people with schizophrenia relative to healthy individuals in a real world setting. We used EMA to assess the short-term goals that people with and without schizophrenia reported in their daily lives. We provided cell phones to participants and had trained research assistants (blind to participant group and study hypotheses) call with semi-structured questions. This approach has been used with other complex populations (Lanzi et al., 2007; Galloway et al., 2008) , and is ideal because it minimizes the cognitive/ motivational burden of traditional EMA, and allows for truly idiographic and open-ended responses to questions. We asked participants about their short-term goals and about the most important reason for engaging in these goals. Independent raters (also blind to group and hypotheses) then coded all goals on psychological needs, extrinsic motivators, and disconnected-disengagement. We hypothesized that relative to healthy participants, people with schizophrenia would have goals that were rated lower on psychological needs for autonomy, competence, and relatedness, and higher on levels of disconnected-disengagement. Given the mixed evidence of extrinsic motivation in schizophrenia, we did not have an a priori hypothesis on this factor.
Method

Participants
All participants with schizophrenia were recruited from outpatient clinics and day treatment centers in the Bay Area. Exclusion criteria for all participants included a history of head trauma/loss of consciousness, substance abuse in the last six months, neurological disorders, and non-fluency in English, participants with schizophrenia were excluded if there were significant changes in medication or dosage in the previous 30-days, or hospitalization in the previous three months. Healthy comparison subjects were recruited through community postings and bulletin boards. Forty-seven outpatients with schizophrenia (n = 31) or schizoaffective disorder (n = 16) and 41 healthy comparison subjects participated in the study. Diagnoses for all participants were confirmed using the SCID DSM-IV-Clinician Version (First et al., 1997) . People with schizophrenia were also given the Positive and Negative Syndrome Scale interview (PANSS; Kay et al., 1987) . There were no differences in any demographic measure between groups (see Table 1 ).
Procedures
The EMA procedure was fully explained to participants during an orientation, and each participant provided written informed consent. All participants were provided with, and used a study cell phone (for call consistency). All participants were given a thorough orientation to be sure that they understood the questions about goals and reasons motivating the goals, and at least one test call was conducted to confirm that each participant fully understood the task. Starting 1-3 days later, participants were called by trained research assistants four times a day (at pseudorandom times) for seven days between the hours of 9 am and 9 pm. If calls were missed participants were called again within 15 min. The number and timing of calls are similar to other EMA designs (Myin-Germeys et al., 2000; Granholm et al., 2008 Granholm et al., , 2013 . Also in line with previous research, participants were paid both for returning the phone ($44-) and $2-per phone call responded to (Galloway et al., 2008) . After the EMA procedure was complete, the research assistant met with the participant, retrieved the phone, and paid the participant. In a second meeting at the laboratory, people with schizophrenia returned to complete functioning assessments. This study received IRB approval from the three institutions where the authors are affiliated.
EMA semi-structured interview
Each call consisted of several questions about the participants' experiences and goals for the day. For the purpose of this study, we were interested in the underlying motivation of the participants' goals. Participants were asked what goals they had for the upcoming few hours and were allowed to list up to four goals. The research assistant did not question the goals or prompt for any additional information unless the goal was unclear. Participants were then asked, "What is the most important reason for this goal?" Participants often had several important reasons for their goals. For example, if the goal was 'to exercise' the most important reason may have been 'to get into better shape to compete in a sport, and maybe meet someone.' In this case the research assistant queried which of those reasons was the 'most important' one guiding the behavior. Research assistants were trained on semistructured interviewing through mock calls and through weekly training sessions.
EMA Goal Coding
All goals and important reasons from all participants were then compiled such that each participant goal and important reason was together, but randomized so that coders rated each goal/reason individually, blind to participant group. Four coders were used for this task and were blind to study hypotheses. Each goal/reason was rated on a scale of specific anchors (0-3). See Fig. 1 for coding anchor definitions. Intra-class correlations (ICC) were computed for inter-rater reliability and all were very good (N.71); rater disagreement was handled such that 1 point differences were averaged. When raters differed by more than 1 point, consensus ratings were completed (by DEG and AHS; less than 5% of the ratings differed by more than 1 point).
Functioning
Participants with schizophrenia were rated on the abbreviated version of the Quality of Life Scale (Bilker et al., 2003) . To assess overall functioning we averaged the 'acquaintances', 'social initiative', 'extent of occupational role functioning', and 'capacity for empathy' items (ICC for the QLS and PANSS ratings were all very good at N .73).
Data Analysis
All analyses were conducted using Hierarchical Linear Modeling (HLM), which is recommended for EMA studies due to nested nature of the data (Bryk et al., 1992; Schwartz and Stone, 1998) . Specifically, HLM treats the multiple observations gathered for each participant (coders ratings of each individual goal) as 'Level 1' data (within subjects) that are nested within individuals at 'Level 2' (between subjects variable of group: people with or without schizophrenia). Separate models were estimated for each analysis of underlying goal motivation.
Results
Feasibility
All cell phones were returned in working order, except for one lost phone and one phone that was water damaged. The response rates were similar between the two groups: people with schizophrenia responded to 80.62% of the calls, compared to 81.27% for people without schizophrenia. There were no differences in the response rates between the groups, t(86) = −0.91, p = .85, and these response rates are well within the suggested guidelines of response rates for EMA studies (deVries, 1992).
Group Differences on EMA-Coded Dependent Variables
In line with hypotheses, people with schizophrenia reported goals that were driven less by autonomy t(86) = − 2.20, p = .03, d = − 0.48, and competence t(86) = − 2.41, p = .02, d = − 0.52. Surprisingly, people with schizophrenia did not differ in the degree to which they set goals driven by relatedness needs t(86) = 1.39, p = .17. In terms of goals motivated by external factors (extrinsic motivation), people with schizophrenia set goals that were less motivated by praise or reward t(86) = − 5.98, p b .001, d = − 1.29, but there were no group differences on whether goals were set to avoid criticism or punishment t(86) = 1.39, p = .17. Finally, as predicted, people with schizophrenia reported higher levels of disconnected/ disengagement than people without schizophrenia t(86) = 5.98, p b .001, d = 1.29. See Fig. 2 for a summary. 
Relationship of EMA Dependent Variables to Symptoms and Functioning
There were no significant relationships between psychological needs, extrinsic motivation, or disconnected-disengagement to: PANSS positive symptoms, PANSS negative symptoms, or functioning with the following exceptions: people with schizophrenia who had higher disconnected-disengagement were more likely to be rated as having poorer functioning t(40) = − 2.98, p = .005, d = − 0.94, and more negative symptoms t(43) = 2.35, p = .02, d = 0.72. 
Discussion
Psychological needs facilitating intrinsic motivation
We found that people with schizophrenia set goals that were motivated less by the psychological needs of autonomy and competence, though surprisingly, set goals that were motivated by the psychological need for relatedness. This finding shows that it is important to parse out the specific factors that may be contributing to overall deficits in intrinsic motivation in developing effective behavioral treatments. Our findings suggest that a deficit in the drive for autonomy and competence is an important intervention target. It is highly plausible that the lack of drive in these areas observed in people with schizophrenia with established illness results at least in part from a lifetime of failure in achieving "autonomy" and a lack of environmental support for skill development. The clinical implications here are that it might be particularly important to help young people early in the course of illness systematically achieve success in these domains. Second, our results indicate that people with schizophrenia want and value social connections with others (despite suffering from impairments in social cognitive processes), and that this may be an important motivating factor in helping patients set adaptive goals. It is well-established that social skills training in schizophrenia are highly effective in schizophrenia (e.g., Combs et al., 2007; Eack et al., 2011) , and interventions that leverage group interactions are also quite effective (e.g., Roder et al., 2011) . Surprisingly, psychological needs that facilitate intrinsic motivation were not related to negative symptoms. This may be due in part to the use of the PANSS, which is more limited in its measurement of amotivation (focusing on volition and initiation of movement). On the other hand, our results are consistent with recent research in schizophrenia that did not find a relationship between intrinsic motivation and the BPRS measure of negative symptoms (Choi et al., 2010) .
Extrinsic motivational factors
We also found that schizophrenia participants set fewer goals that were driven by extrinsic rewards, such as praise or monetary reward. Although this is not consistent with research on token economies, research on reward-representation has indicated that people with schizophrenia have difficulty with engaging in goal-directed behavior when the rewarding stimulus is not present (Gard et al., 2007; Heerey and Gold, 2007) . Participants with schizophrenia were, however, equally motivated by the avoidance of punishment or criticism when setting their short-term goals. In other words, as people with schizophrenia set their goals, they appear to be aware of the potential of rejection or criticism, even when the specific threat is not present. This is consistent with the research on heightened BIS sensitivity where people with schizophrenia have self-reported higher levels of sensitivity to punishment (Scholten et al., 2006) . Our results do not indicate that people with schizophrenia are setting goals that are higher in sensitivity to perceived criticism or failure; however, since needs for competency, autonomy, and reward appear to be lower in schizophrenia, it is possible that punishment becomes more salient. Thus, treatments that emphasize increased competence or reward should also direct attention to helping people with schizophrenia avoid over-focusing on criticism or perceived failures.
Disconnected-disengagement
Finally, people with schizophrenia were more likely to refer to their goals as being driven by boredom or a desire to 'pass time', that is, more disconnected-disengaged, and not surprisingly, this factor was significantly associated with negative symptoms and patient functioning. We propose that, as people with schizophrenia experience repeated episodes of failure achieving autonomy and competence, perhaps in conjunction with a deficit in reward representation, that they enter what Ryan and Deci label as an enduring "impersonal-amotivated" state. It is also possible that repeated failure experiences early in the course of illness lead to withdrawal from potentially rewarding experiences and a heightened sensitivity to punishment-creating a self-defeatist position that in turn leads to negative symptoms (Beck et al., 2013) . If this is shown to be the case successful behavioral treatments should be initiated early to help people with schizophrenia to articulate and focus on actionable goals that meet psychological needs and that lead to success in obtaining extrinsic rewards (Medalia and Brekke, 2010) .
Limitations and overall treatment implications
The focus of this study was on goals, rather than activities. Thus, we do not know if participants' activities actually reflect the goals they set. For example, it may be that the challenges of forming social bonds and engaging in social activities hinders people with schizophrenia from actually engaging in social activities, even though they are able to set relatedness goals. Another consequence of using 'goals' as a proxy for motivated behavior, is that participants may have focused more on what SDT refers to as 'identified regulation' or 'integrated regulation', which refers to behavior that is done along the spectrum of extrinsic to intrinsic motivation, but that is not fully done for the inherent satisfaction of the activity (e.g., Ryan and Deci, 2000) . Although this is possible, it is important to note that psychological needs were referenced as reasons for 'why' goals were set as often as extrinsic factors were referenced in both participant groups. An additional limitation was the use of a live caller for obtaining information from participants. Although it seems unlikely that social desirability influenced Relative to healthy control participants people with schizophrenia's goals are motivated significantly less by autonomy, competency, extrinsic positive factors (e.g., praise and money), but goals were more driven by a disconnected-disengagement (e.g., desire to pass the time or boredom).
participants' responses (as participants could not know what would be a 'good' response), we cannot rule out that there was some influence on the data of having a live human caller. In addition, we cannot determine whether the group differences are due to trait differences, substantive environmental group differences (e.g., fewer environmental opportunities for rewards for people with schizophrenia), or both. In the general population, psychological needs can be thwarted or enhanced by both situational and dispositional factors (Deci and Ryan, 2008) . Indeed, a great deal of SDT research has shown that an over-reliance on extrinsic motivating factors can undermine intrinsic motivation (e.g., Deci et al., 2001) . Thus, future studies should determine the role of the environment on motivation in schizophrenia. Finally, although there is some evidence that motivation impairment exists early in the illness (Schlosser et al., under review) , it is unclear from the current crosssectional study what component of motivation is initially impaired, and thus which element of motivation should be targeted first. For example, it may be that people with schizophrenia have deficits in reward representation or reward anticipation which leads to problems in meeting psychological needs of autonomy or competence. Alternatively, it may be that problems with autonomy or competence (or factors that hinder these needs) make it difficult for extrinsic factors to become as meaningful for patients. Future studies should look longitudinally, to discern the developmental course of the role of intrinsic and extrinsic motivators relative to psychosocial successes and failures in schizophrenia. Regardless, there are several important treatment implications from this study. In addition to helping people with schizophrenia set actionable goals that have personal meaning and that build specific skills, our field must continue to leverage social connectedness as an important motivating factor (Granholm et al., 2013; Sacks et al., 2013) . Further, our findings underscore the importance of helping people with schizophrenia attend to and seek out extrinsically rewarding experiences (and perhaps, lessening their reliance on avoiding punishment). Specifically, patients may need help calling to mind, noticing opportunities, or setting goals that have a praise or financial reward element, as extrinsic reward can be important to the development of intrinsic motivation (Silverstein, 2010) . In summary, our findings highlight the importance of intervening early and at each level of motivated behavior, with the aim of helping people with schizophrenia avoid over-engagement in disconnected-disengaged behaviors, thereby assisting them to increase their functioning and quality of life.
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